one year of age is less commonly seen, comprising fewer than 1.5% of all canine Diabetes in young dogs is usually associated with degeneration or atrophy of both the endocrine and exocrine pancreas. 1,3,19,26, 27 Congenital absence or hypoplasia of only the endocrine pancreas has been reported in dogs and in p e~p l e .~~J~J * -~~ In diabetic keeshond dogs aplasia of beta cells in the islets of Langerhans with persistence of the solitary beta cell population is evident at birth.
This report describes the clinical, biochemical, and pathologic findings in a chow puppy with spontaneous juvenile diabetes mellitus.
A 4-month-old, 5 kg, female chow was presented to the Auburn University Small Animal Clinic for polydipsia, polyuria, and rear limb ataxia. Diabetes mellitus had been diagnosed 10 days previously based on glycosuria, ketonuria, and fasting hyperglycemia (406 mg/dl), which was relieved by treatment with NPH insulin (1 0 to 12 units once a day, subcutaneous). Clinical and neurologic examination revealed bilateral cataracts, a moderate degree of generalized appendicular muscle atrophy, pelvic limb paresis, and depressed pelvic limb postural reactions. Spinal reflexes were intact. There was no evidence of physical injury which could have caused the pelvic limb paresis. Electrophysiologic studies performed on muscles and nerves on the right side of the body revealed reduced insertion potentials of thoracic and pelvic limb appendicular muscles. Nerve conduction velocity was depressed in the ulnar nerve (44 m/sec) and was low normal in the sciatic-tibia1 nerves (6 1.5 m/sec).
The complete blood count, serum protein, electrolytes, hepatic enzymes, amylase, and blood urea nitrogen were normal for the age of the dog. The blood glucose was elevated (257 mg/dl) 6 hours after eating and insulin treatment (10 25 The insulin assay was validated in the dog for parallelism and recovery of added mass. The assay sensitivity was 4.25 pU/ml. At the owner's request, the dog was killed with an overdose of barbiturate. Samples of appendicular muscles and portions of ulnar and common peroneal nerves from the level of the elbow and stifle were processed for plastic sections, frozen sections, and teased nerve preparations, as previously described.-At necropsy, the pancreas was normal in size and consistency, the liver was enlarged, pale and friable, and there were bilateral lenticular opacities as noted on physical examination. Microscopically, the liver contained extensive fatty degeneration, and the eyes demonstrated bilateral cortical cataracts. The exocrine portion of the pancreas' consisted of normal acinar structures with no evidence of degeneration or atrophy and no fibrosis or cellular infiltrate suggesting previous inflammation. Islets of Langerhans were absent in all sections examined on HE stained slides. There were occasional cells occurring singly or in groups of two to four dispersed randomly throughout the pancreatic parenchyma with pale eosinophilic cytoplasm suggestive of endocrine cells. Multiple sections from all areas of the pancreas and pancreatic tissue from an age-matched control dog were examined with the peroxidase-anti-peroxidase techniquelo using insulin, glucagon, and somatostatin antibodies (Dako Corporation; Westbury, NY). Sections of normal canine pancreas reacted positively for all three peptides with distinct islets as well as solitary cells (predominantly insulin reactive) throughout the pancreatic parenchyma ( Fig. 1 ). Sections of pancreas from the diabetic chow contained occasional insulin reactive cells, occurring singly or in pairs, randomly distributed throughout the pancreas (Fig. 2) . These cells demonstrated diffuse or somewhat granular intense cytoplasmic staining. Adjacent sections from these blocks were reacted with glucagon and somatostatin antibodies. Glucagon reac- Common peroneal 118 (130)t 0 (0) 0 (0) 7 (0) 0 (0) 0 (0) 6 (0) Ulnar 100 (120) 0 (0) 0 (0) 7 (0) 0 (0) 0 (0) 7 (0) * C = Single or multiple regions of nodal lengthening or internodal myelin absence; D = Single or multiple C and F abnormalities combined E = linear rows of myelin ovoids and balls; F = 50% or more difference in myelin thickness between internodes; G = thickening or reduplication of myelin to form "globules" within internodes.
t Numbers in parentheses refer to mean values from two age-matched control dogs. tive cells occurred singly or, more frequently, were seen in groups of two to five cells throughout the pancreas. These small nests of cells, usually referred to as atrophic islets, did not contain insulin positive cells when adjacent tissue sections were examined. No somatostatin-containing cells were seen in sections from the chow pancreas but were present in control pancreata. Mild changes were present in all skeletal muscle samples and were characterized by moderate fiber size variation associated with multifocal fiber atrophy and round or angular atrophic fibers (Fig. 3) . These changes were present in both type 1 and type 2 fibers. Basophilia and increased number of fibers with internalized nuclei were occasionally seen (Fig.  4) . There was no evidence of inflammation, necrosis, fatty infiltration, or fibrosis. These changes are consistent with lesions seen in denervated muscle.
Examination of semi-thin (1 to 2 pm) cross sections of plastic embedded peripheral nerves from limbs with and without paresis revealed multifocal areas of fiber loss, focal fiber degeneration, and occasionally large fibers with thin myelin sheaths (Fig. 5 ). In teased nerve fiber studies, degenerative changes characterized by linear rows of myelin ovoids and balls (Fig. 6) were present in approximately 7% of fibers from both common peroneal and ulnar nerves ( Table 2) .
Spontaneous diabetes mellitus in juveniles is a specific clinical disease differing from diabetes in adult dog^.',^,^^,^^ The puppy in this report had typical signs of chronic diabetes, including emaciation, polyuria, polydipsia, bilateral cataracts, fasting hyperglycemia, and ketonuria. The absence of detectable serum insulin in this case, even after glucose loading, differs from previous reports in juvenile diabetic dogs in which slightly low to normal initial insulin levels increased slightly after glucose l~a d i n g , l -~J~-~~ similar to the response seen in adult diabetic dogs.I4 The absence of delta cells, diminished alpha and beta cells, and the lack of atrophy or inflammation of the exocrine pancreas, support a diagnosis of congenital hypoplasia of the endocrine pancreas. This is the first reported case of congenital pancreatic islet cell hypoplasia in the chow breed. Diabetes in keeshond dogs is known to be an autosomal recessive disease.18-20 The littermates of the present dog have been normal for 2 years, thus the familial tendency in this chow breed line, as in most dogs, is Diabetic polyneuropathy has been previously described in mature dogs and c~~s ,~J~J~,~~ but has never been reported in juvenile diabetics. From previous reports it is evident that the clinical manifestations and pathologic findings vary considerably. The neuropathy may be asymptomatic or lead to severe d i~a b i l i t y .~.~~ Partial or full recovery may occur following insulin therapy.15J7 Although segmental demyelination and remyelination is prominent in some dogs with diabetic polyne~ropathy~, it is a minor neuropathologic feature in others, being more characterized by axonal necrosisL5 as in this case. Nerve changes are considered to have a distal distribution in the dog and c~~.~J~J~ Distal sampling of nerves at the metacarpal or metatarsal levels from this dog may have demonstrated more severe nerve pathology.
Results of electrophysiologic testing of skeletal muscle and peripheral nerve tend to be as variable in animals as in man.8 In general, animals with diabetic neuropathy show a mild to moderate slowing of motor and/or sensory nerve conduction velocities.17,22 Abnormal spontaneous potentials may be noted in skeletal muscle including fibrillation potentials and positive sharp waves. 22 The exact etiologic factors and mechanisms by which nerve fibers degenerate in diabetic neuropathies have not been e~tablished.~~ It is now believed that vascular factors are unlikely to play an important role in the genesis of the symmetrical polyneuropathies associated with diabetes;z3 interest has focused on metabolic derangement of Schwann cells and on primary axonal d i~e a s e .~ classification of canine skeletal muscle fibers. Am J Vet 
